Purpose Breast cancer is the most common cancer of Finnish women. Peer support could be a way to help breast cancer patients to deal with the disease but studies on its effectiveness have produced conflicting results. The aim of this randomized controlled trial was to study the effectiveness of peer support on health-related quality of life (HRQoL) of breast cancer patients. Methods Patients with recently diagnosed breast cancer at the Helsinki University Hospital were randomly allocated to intervention (n = 130) or control (n = 130) groups. The intervention group patients received peer support via telephone one to five times according to their preference. The control group received usual care only. HRQoL was assessed with generic (15D) and disease-specific (EORTC QLQ-30 and its breast cancer specific module BR23) instruments at baseline and at 3-, 6-, and 12-month follow-up points. Results The mean (SD) age of the patients was 60.0 (10.5) years and their baseline mean 15D score 0.922 (0.066). At baseline, the intervention and control groups did not differ from each other. During follow-up, the 15D score deteriorated statistically significantly (p < 0.001) and clinically importantly in both groups but slightly less in the intervention group although the difference was not significant. Regarding individual 15D dimensions, the EORTC-QLQ30, or its breast-specific module, peer support did not show any consistent advantage compared to usual care. Conclusion Peer support had no clear effect on the HRQoL of breast cancer patients.
Introduction
Breast cancer is the most common cancer of Finnish women. Every year, almost 5000 women are diagnosed with breast cancer in Finland. Due to early diagnosis and effective care, about 90% of breast cancer patients are alive 5 years after diagnosis [1] . Many breast cancer patients suffer from depression and anxiety after diagnosis [2] . The efficacy of care is related to effective treatments but also to the quality of care experienced by the patient [3] . In addition to survival, quality of life is considered an important outcome of good care [4] .
Quality of life is a condition that depends on changes in a person's life such as one's social life, health, job, and individual values. Health-related quality of life (HRQoL) includes both physical and mental perceptions of health and aspects that have an impact on them [5] . Many theories of HRQoL are based on the health definition of the World Health Organization (WHO), where health is most often seen as physical, psychological, and social wellbeing [6] .
In stressful life situations, a sense of coherence can help maintain quality of life [7] , but people also need social support [2] . Social support can be offered by a peer who has experienced a similar life situation [8] . Peer support consists of open discussion combined with empathy, equality, knowledge, and humor [9] .
There are conflicting results concerning the effects of peer support in the earlier research. One of the reasons for the contradictory results may be the fact that peer support is a fairly wide concept, and peer support programs differ from each other. Some are led by professionals [10, 11] and some by trained volunteers [10, 12, 13] . Some of the programs are limited to peer support only [14] [15] [16] , whereas others may have an educational component in addition to peer support [10, 12, 17] , or they may be based on cultural groups [18] .
According to some earlier research, face-to-face peer support groups improved wellbeing [10] and fostered personal development [19] . Also, personal peer support contact has been reported to improve wellbeing [12, 15] , prepare for recovery [12] , and increase self-efficacy [14, 17] . Professionally led peer support groups with health education improved physical, emotional, and social wellbeing as well [10] . Peer support has also been associated with more life purpose, less depression [10, 11, 17] , fewer breast cancer concerns [17] , preserved marital adjustment [15] , and better future perspective [17] .
However, not all studies have found positive effects of peer support on quality of life. For instance, Gotay et al. [16] found no differences in distress or depressive symptoms between peer-supported and peer-non-supported breast cancer women. Likewise, Giese-Davis et al. [15] reported that peer support did not affect trauma symptoms, self-efficacy, or depressive symptoms. In a study by Lee et al. [14] , peer support had no effect on anxiety, depression, or mental adjustment and, in a study by Nápoles et al. [17] , on depression or somatization.
As the results concerning the effectiveness of peer support are contradictory, it is difficult to say which method of peer support is the most effective with breast cancer. Consequently, further studies are still warranted. This study explored the effectiveness of a simple and low-cost peer support program on the HRQoL of breast cancer patients. The peer support was provided by trained volunteer breast cancer survivors via telephone and it did not include any formal rules for defining the subject and duration of discussions, or the number of phone calls between the patient and the support person. Thus, the meaning was to enable newly diagnosed breast cancer patients a simple and uncomplicated way to get in contact with survivors to be able to ask questions, and when needed, to receive emotional support.
Methods

Inclusion criteria and recruitment of participants
The participants (N = 260) were recently diagnosed primary breast cancer patients with no other serious illnesses and who were able to communicate in Finnish or Swedish (official languages in Finland), and to fill in the questionnaires. Based on the assumption that peer support would lead to a clinically important 15D score difference between the groups (0.015), we estimated that we would need 167 patients to show a significant difference with a type 1 (alpha) error rate 0.05 and power 0.80. Assuming a drop-out rate of 33%, the final sample size needed to show a significant difference was estimated to be 252.
The recruitment lasted from May 2014 to June 2015. Participants were recruited by the breast care nurses of the breast surgery unit of the Helsinki University Hospital when they came to their first appointment to the outpatient clinic. All patients meet a breast care nurse during their first outpatient clinic visit at the breast surgery unit. They also have an opportunity for further appointments or telephone calls thereafter, if required. Breast care nurses support patients and discuss the matters which are worrying patients and give them information about breast cancer and its care, social benefits, and possibilities how to get peer support. The breast care nurses told the patients about the research and gave them an information leaflet, informed consent form, and the baseline questionnaire. Women then left for home and had time to read about the research and make an informed decision whether to participate or not. If a patient wanted to participate, she filled in the informed consent form and baseline questionnaire and sent them to the hospital research secretary by mail in a prepaid envelope.
Peer support intervention
The patients were randomly allocated to an intervention (n = 130) or control (n = 130) group. In addition to usual care, the participants in the intervention group received peer support via telephone one to five times according to their preference. Peer support persons (n = 15) were breast cancer survivors trained in giving peer support. All peer support persons had breast cancer more than 2 years earlier. One third of them were still on working life, others were retired. Peer Support Training Program (contents: (1) own experience of breast cancer, (2) theory and practice of peer support, (3) confronting other patients, (4) own well-being as a peer supporter) consisted of 2 days (16 h). The control group received usual care only.
For ethical reasons, participants in the control group were not discouraged from seeking peer support by themselves if they felt a need for it. Peer support was started at the time between diagnosis and the beginning of treatments and continued according to the patients' preferences as long as it was necessary, with approximately one call per week.
Randomization
Randomization was performed with the use of opaque sealed envelopes prepared by the lead author in groups of 20 envelopes (10 peer support and 10 control) to ascertain that the peer support persons would not be too busy in giving peer support. A hospital secretary not involved in the treatment of the patients or the assessment of treatment results performed the randomization. When she received the baseline questionnaire from a patient, she opened the numbered envelope starting from number one and ending in number 260. The researchers did not participate in the randomization.
After randomization, the names and phone numbers of patients randomized to the intervention group were forwarded via the researcher to one of the peer support persons who then contacted the patient by telephone. The number of telephone conversations between the patient and the peer support person was suggested to be between 1 and 5 according to the patient's preference. After every call, the patient chose whether she wanted another call.
Measures
Baseline demographic variables
Demographic information concerning age, marital status, the number of children, educational level, employment status, and professional status was collected by a questionnaire devised for the study.
Primary outcome measures
HRQoL was assessed with both a generic (15D) and a diseasespecific (EORTC QLQ-30 and its breast cancer specific module BR23) instrument at baseline and 3, 6, and 12 months later. In the case a patient failed to return the follow-up questionnaires, a reminder was sent.
15D
The 15D is a validated, generic, and self-administered instrument. The 15D questionnaire includes 15 dimensions: moving, seeing, hearing, breathing, sleeping, eating, speech, excretion, usual activities, mental function, discomfort and symptoms, depression, distress, vitality, and sexual activity [20] . The patient chooses a value between 1 and 5 for every dimension which describes best her current state of health (best level = 1; worst level = 5). These original values are then transformed into values from 0 to 1 for every dimension and into the total 15D score. The total 15D score represents the HRQoL of the subject with value 1 describing the best possible situation (no problems on any dimension) and 0 the worst (equivalent to being dead). The minimum clinically important difference in the 15D score, that is, the difference people can on average feel, has been estimated to be ± 0.015 [21] .
EORTC QLQ-30 and its breast cancer-specific module BR23
The EORTC QLQ-C30 is a questionnaire developed by the European Organization for Research and Treatment of Cancer to assess the quality of life of cancer patients. It consists of functional (health condition, and physical, mental, psychological, and social functions) and symptomatic scales (fatigue, sickness, vomiting, pain, dyspnea, insomnia, loss of appetite, constipation, diarrhea, and economic problems). The diseasespecific module for breast cancer was also used. It includes measures of mental conception of the body, sexual function, sexual function satisfaction, attitude toward the future, side effects of systemic treatments, side effects in breast and hand, and worries about hair loss [22] . The progression of the study is shown in Fig. 1 .
Ethical considerations
The research was approved by the Helsinki University Central Hospital Ethics Committee (number 178/13/03/02/2013). All patients gave written informed consent before participating in the study.
Data analysis
Statistical analysis was performed using the SPSS for Windows statistical software version 22 (SPSS, Inc., Chicago, IL, USA). The statistical significance of the change in the mean HRQoL score was tested by paired sample t test and the groups were compared using Chisquare test or the independent samples t test where appropriate. The analysis was based on the intention to treat, and two-sided p values < 0.05 were considered statistically significant.
Results
Recruitment and retention
Between May 2014 and June 2015, 850 women with breast cancer were asked to participate and given the questionnaires. Of them, 260 (30.6%) agreed by returning the questionnaires and the consent forms. Of the baseline respondents, 128 in the intervention group, and 125 in the control group, provided adequately filled 15D questionnaires that could be used for analysis. All included patients were followed up on for a year and data gathering ended in September 2016. Of the 260 enrolled patients, 91.5% also answered the 3-month, 93.1% the 6-month, and 91.2% the 12-month questionnaire, respectively. None of the participants died during the follow-up, but one patient withdrew from the study after randomization.
There were 15 trained peer support persons. Each of them contacted a variable number (mean 8.7, median 7, range 3-26) of women with breast cancer. 
Baseline comparisons
The mean (SD) age of the participants was 60.0 (10.5) years. There were no significant differences between the intervention and control groups at baseline for the demographic variables recorded (Table 1) . Neither the baseline 15D score (0.922 vs. 0.921) nor any of the baseline dimension level values differed statistically significantly between the intervention and control groups (Fig. 2) . The baseline EORTC-QOL and EORTC-QLQ-BR23 scores were similar in both groups, but for the EORTC-QLQ-BR23, the intervention group had slightly but statistically significantly (p < 0.05) more breast and arm symptoms (Fig. 3) .
Follow-up
At the 3-month follow-up, the 15D score had deteriorated statistically significantly (p < 0.001) and clinically importantly in the whole sample from 0.922 (SD 0.066) to 0.886 (0.086). The decrease was smaller in the intervention group (0.029) than in the control group (0.044) but the difference (0.0145) did not reach statistical significance (Fig. 4) . In the individual dimensions, there were no statistically significant differences between the groups although the intervention group patients fared slightly better on some dimensions (Fig. 5) . During the follow-up, the small differences in some of the dimensions seen at 3 months between the groups had disappeared (data not shown).
There were no consistent meaningful differences between the groups in the EORTC-QOL30 and EORTC-QLQ-BR23 results during follow-up, although the control group was doing slightly, and statistically significantly (p < 0.05), better than the intervention group in sexual functioning at the-6-month follow-up point (data not shown).
Discussion
The aim of this study was to explore the effectiveness of a light and easily implementable peer support program on the HRQoL of breast cancer patients. The main result was that women with newly diagnosed breast cancer who were offered peer support by a breast cancer survivor had a slightly smaller deterioration in their overall HRQoL during the first 3 months of follow-up. The difference between the groups approached the minimal clinically important difference (MCID) reported for the 15D, but it did not reach statistical significance. In addition, at 3 months, the intervention group patients were slightly better off on some of the 15D dimensions (mental function, discomfort and symptoms, depression, distress), but again the differences were not statistically significant. During further followup, even the small differences between the groups seen during the initial months of follow-up disappeared.
The baseline mean 15D score of all the participants 0.922 (SD 0.066) was similar to that found in the general Finnish female population of approximately the same age [23] . The baseline measurement in this study was made after the women had been given a diagnosis of breast cancer. After 3 months, at the time of the first follow-up, patients had already undergone a breast cancer operation and possible medical treatment had started. At that time, HRQoL had deteriorated in both groups but slightly less in those who had received peer support.
The intervention in this study was provided soon after the women received the diagnosis of breast cancer, and it was intended to consist of one to five phone calls during the first weeks after diagnosis. Some of the women in the intervention group did not want to have a long discussion with the peer support person, even though they were in contact by telephone. One woman in the intervention group was not contacted because she did not reveal her telephone number. Despite this, the analyses were performed on an intention-totreat basis. If the intervention had lasted longer, the effect might have been clearer, as reported by Giese-Davis et al. [16] , where the intervention lasted for 6 months and the effects on quality of life were seen over 12 months.
Comparison of peer support studies is difficult because there are many variables that can influence the effectiveness of the support. These include the form and duration of peer support as well as the instruments used to assess its effectiveness. We chose to measure HRQoL with the 15D and EORTC measures because they have been used in many other studies at the Helsinki University Hospital. The EORTC was also used in a study by Sharif et al. [17] which, in contrast to ours, reported a much more favorable effect for a month-long peer support intervention on all performance aspects of quality of life. However, their peer support intervention was also more intense than ours. The strengths of our study include the success of the randomization process, where the intervention and control groups did not differ from each other in the demographic variables recorded. Furthermore, with 260 breast cancer patients, the size of the study group was relatively large. The study was performed in an internationally recognized hospital unit specialized in the treatment of breast cancer care and the followup response rate was good: of the 260 women who participated in the study, up to 92% also answered the 3-month followup measures, 93% the 6-month follow-up, and 91% the 12-month follow-up.
A limitation of the study is the fact that we did not collect information concerning the stage of the cancer or of the treatments the participants received. Consequently, we cannot rule out their role behind the difference in deterioration of HRQoL seen at 3 months. However, in the clinical trial by Mens et al. [11] the severity of the cancer had no influence on the effects of a peer support intervention. In our study, the number of peer support contacts was mainly determined by the patients themselves according to their preference. Peer support persons reported that some of the patients wanted only one call whereas others needed more. Because we did not, unfortunately, record the number of calls each patient received, we were unable to study whether the number of calls was associated with the outcomes.
There was a high non-participation rate in this study. Breast care nurse, who recruited the participants did try to convince all the patients about the importance of peer support and the study and motivate them to participate. The non-volunteering patients were not sent any reminders. Furthermore, as those who did not participate did not provide an informed consent, we were unfortunately unable to follow them up in any way. This limits the generalizability of our findings as we cannot with certainty rule out that those interested in receiving peer support would not differ from the average breast cancer patients.
This study was conducted in a large university hospital unit specialized in breast cancer care which sees more than 1000 new breast cancer patients every year. Every patient meets, at least once prior to surgery, a breast care nurse experienced in answering any possible questions the patients might have. If the study had been conducted at another clinic, where the nurses were not as well trained to provide social support, the influence of peer support might have been greater.
Due to ethical reasons, we encouraged all patients to get into contact with patient organizations to get peer support if they felt a need for it. As breast cancer is a common disease, many women also have a chance to discuss their situation with a breast cancer survivor whom they already know. This might have had an effect on the results of this study although we do not know how many women in the control group actually received some kind of peer support.
Some important questions, however, remain. These include how the participants experienced the peer support and what their views are on developing peer support. We are currently examining these questions based on interviews with the participants who were offered support and we will report the results in a subsequent article.
Conclusion
In conclusion, in a university hospital setting specialized in breast cancer treatment, peer support had only a marginal and transient effect on breast cancer patients' health-related quality of life.
